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V DFFHVVLRQ WR WKH (XURSHDQ 6SDFH $JHQF\ (6$ D QXPEHU RI SURMHFWV ZHUH
DVVLJQHGWR*UHHNFRPSDQLHVE\WKH(6$XQGHUWKHVWDQGQG&DOOIRU,GHDV1,.,/WGKDYLQJDVWURQJ
DXWRPRWLYH UHVHDUFK DQG LQGXVWULDO SDUWQHU EDFNJURXQGZDV DVVLJQHG WKH IHDVLELOLW\ VWXG\ IRU D YHKLFOH
SUREHWKDWZRXOGFRPELQHWKHUHTXLUHGVHQVRUV*166,16DQG/6IRUWKHFUHDWLRQRIDFFXUDWHGLJLWDO
PDSVDQGWKHVXEVHTXHQWGHYHORSPHQWRIWKHSUREH7KHSURMHFWFRPSULVHVRIERWK+DUGZDUH+:DQG
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3URMHFW*RDOV
$VWKHH[LVWLQJ*166*OHDVRQ	*HEUH(J]LDEKHUVXFKDV*36DQG*/21$66KDYHEHHQ









,QDGGLWLRQ WKHQRYHOXVHRI GLJLWDO WKUHHGLPHQVLRQDO ' URDGVXUIDFHV LQ WKHYHKLFOHHQJLQHHULQJ
SURFHVV KDV LQFUHDVHG WKH PDUNHW GHPDQG IRU SUHFLVH GDWDVHWV LQ DGYDQFHG DXWRPRWLYH VLPXODWLRQV
FRQFHUQHGZLWKURDGWLUHYHKLFOHLQWHUDFWLRQ/L	/HL7KHVLPXODWLRQRIWKHYHKLFOHPHFKDQLFDO




SXEOLFO\ DYDLODEOH (XURSHDQ QDYLJDWLRQ V\VWHPV VXFK DV (*126 DQG *DOLOHR 7KH 5RDGVFDQQHU
PHWKRGRORJ\ZLOOUHILQHH[LVWLQJGLJLWDOPDSVZLWKWKHXVHRIDSSURSULDWHDOJRULWKPVLQWHUPVRISUHFLVLRQ






FRPPHUFLDO RII WKH VKHOI &276 HTXLSPHQW IRU FRVW DQG YHUVDWLOLW\ UHDVRQV 7KH EDVLF SODWIRUP LV D
FRPPRQ YHKLFOHZLWKPLQRUPRGLILFDWLRQV QHFHVVDU\ IRU LQFRUSRUDWLQJ WKH QHFHVVDU\ LQVWUXPHQWV 7KH
UHVWRIWKH+:FRQVLVWVRIVWDQGDUGQRWHERRN3HUVRQDO&RPSXWHUV3&VSHFLDOL]HGPHDVXULQJHTXLSPHQW




DQG LPSOHPHQWDWLRQ LV WKH GHYHORSPHQW RI WKH GDWD IXVLRQ DOJRULWKPV ,Q OLQH ZLWK WKH PDMRULW\ RI




OLQHTXHVWLRQQDLUHVDGGUHVVHG WRNH\PDUNHWSOD\HUV ,QSDUWLFXODUDXWRPRWLYH2(0VDQGVXSSOLHUV WLUH
PDQXIDFWXUHUV QDYLJDWLRQ VHUYLFHV SURYLGHUV DQG URDG FRQVWUXFWLRQ FRPSDQLHV $W WKH PRPHQW WKH
SURMHFW LV VWLOO XQGHU GHYHORSPHQW SHQGLQJ WKH ILQDO LPSOHPHQWDWLRQ RI WKH GDWD IXVLRQ DOJRULWKPV WKH
FRPSOHWLRQ RI WKH 6: GHYHORSPHQW DQG WKH ILQDO RSHUDWLRQDO WHVWV DQG GHPRQVWUDWLRQ 7KH FXUUHQW
SODWIRUPDVVHPEO\DQGUHVXOWVDUHSUHVHQWHGLQWKHIROORZLQJVHFWLRQV
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3ODWIRUP$VVHPEO\
+:'HVFULSWLRQ
7KH SODWIRUP DVVHPEO\ LV VKRZQ LQ )LJ  7KH*166 FRQILJXUDWLRQ HPSOR\HG XWLOL]HV WZR7RSFRQ
*5 UHFHLYHUV 7KH ILUVW UHFHLYHU LV PRXQWHG RQ WKH YHKLFOH DQG WKH VHFRQG LV SODFHG RQ D NQRZQ
SRVLWLRQ7KXVWKH\FDQSHUIRUPLQGLIIHUHQWLDOPRGHSUHIHUDEO\LQSRVWSURFHVVHG5HDO7LPH.LQHPDWLF
57.PRGH7DNDVX.XER	<DVXGDLQRUGHUWRDFKLHYHPD[LPXPDFFXUDF\7KHUHFHLYHUVDUH
FDSDEOH RI UHFHLYLQJ */21$66 DQG 6%$6 PHVVDJHV WKXV DGGLQJ WR WKH DYDLODELOLW\ DFFXUDF\ DQG
LQWHJULW\RIWKHFROOHFWHGGDWD
7KHLQHUWLDOGDWDDFFHOHUDWLRQVDQGDQJXODUUDWHVDUHFROOHFWHGZLWKWKH&URVVERZ$+56&$
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2SHUDWLRQSULQFLSOH
7KHSULPHREMHFWLYHRIWKHSURMHFWLVWRSURYLGHDQDFFXUDWHUHSUHVHQWDWLRQRIDWUDYHOHGURXWHLQWHUPV




WKH*166DQG ,16GDWD IXVLRQFDQ IXOO\GHVFULEH WKHPRWLRQRI WKHYHKLFOHZLWK UHVSHFW WRDQ LQHUWLDO
UHIHUHQFHIUDPH




7KH DOJRULWKP HPSOR\HG IRU WKH *166 DQG ,16 GDWD IXVLRQ LV DQ (.) LPSOHPHQWDWLRQ 7KH ,16






PHDVXUHPHQW PRGHO ,Q WKH ORRVHO\ FRXSOHG LPSOHPHQWDWLRQ WKH V\VWHP LQQRYDWLRQ LV WKH GLIIHUHQFH
EHWZHHQWKHPRGHOSUHGLFWHGSRVLWLRQDQGYHORFLW\RIWKHYHKLFOHDQGWKHSRVLWLRQDQGYHORFLW\DVUHSRUWHG
E\ WKH*166 UHFHLYHU ,Q WKH WLJKWO\ FRXSOHG LPSOHPHQWDWLRQ WKH V\VWHP LQQRYDWLRQ LV WKH GLIIHUHQFH




)ROORZLQJ SODWIRUP DVVHPEO\ D VHULHV RI RSHUDWLRQDO WHVWV ZHUH FDUULHG RXW 7KH WHVWV FRQVLVWHG RI
*166 DQG ,16 GDWD FROOHFWLRQ LQ VHYHUDO URXWHV DQG SRVW SURFHVVLQJ RI WKH GDWD FROOHFWHG7KH*166
FRQILJXUDWLRQFRQVLVWHGRID VWDWLFEDVH UHFHLYHUDQGD URYHU UHFHLYHUPRXQWHGRQ WKHYHKLFOH7KH ,16
ZDVDOVRPRXQWHGRQWKHYHKLFOHDQGFRQQHFWHGWRWKHURYHUUHFHLYHUDFFHSWLQJ*3610($PHVVDJHV






	.RXED LVXVHG WRDFTXLUHDQDFFXUDWHSRVLWLRQLQJVROXWLRQ IRU WKHEDVH UHFHLYHU DVZHOO DV WR
SRVWSURFHVVWKHURYHUUHFHLYHUGDWDDQGSURYLGHDQDFFXUDWH397VROXWLRQIRUWKHURYHUUHFHLYHU
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:KLOH57.XVHVGLIIHUHQWLDO WHFKQLTXHV333UHOLHVRQSRVWSURFHVVLQJDQG WKHH[LVWHQFHRIDFFXUDWH
*166DQGDWPRVSKHULFGDWD VXFKDVHSKHPHULGHVRU LRQRVSKHUHDQG WURSRVSKHUHFRQGLWLRQV+RZHYHU
ERWK WHFKQLTXHV FDQ SURYLGH GHFLPHWHU DFFXUDF\ DQG FRPSOLPHQW HDFK RWKHU IRU WKH SXUSRVHV RI WKLV
SURMHFW ,QSDUWLFXODU57.SRVW SURFHVVLQJ FDQSURYLGH DQ DFFXUDWH VROXWLRQ ULJKW DIWHU GDWD FROOHFWLRQ
ZKLOH333SURYLGHVPD[LPXPDFFXUDF\DIWHUDIHZGD\VZKHQSUHFLVHHSKHPHULGHVEHFRPHDYDLODEOH2Q
WKH RWKHU KDQG 333 SURYLGHV WKH SRVLWLRQ RI WKH EDVH UHFHLYHU ZLWKRXW WKH QHHG IRU D SULRUL NQRZQ
ODQGPDUNV 6LQFH ERWK PHWKRGV DUH FRQVLGHUHG DFFXUDWH PDMRU GLIIHUHQFHV EHWZHHQ WKHP FDQ UHYHDO
VKRUWFRPLQJVLQWKHV\VWHP¶VSHUIRUPDQFH
,16'DWD3URFHVVLQJ












7KHUH DUH QXPHURXV SDUDPHWHUV WKDW PD\ LQIOXHQFH WKH SHUIRUPDQFH RI WKH DOJRULWKPV IRU WKH GDWD
IXVLRQ RI *166 DQG ,16 7KH IROORZLQJ UHVXOWV GLVSOD\ WKH HIIHFW RI VRPH RI WKH PRVW LPSRUWDQW
RSHUDWLRQDO SDUDPHWHUV VXFK DV WKH FKRLFH RIPHDVXUHPHQWPRGHO DQG GDWD VDPSOLQJ IUHTXHQF\ ,Q DOO





GDWD FROOHFWHG DW D IUHTXHQF\ RI  +] 7KH XVH RI KLJKHU VDPSOLQJ IUHTXHQFLHV UHVXOWV LQ VPDOOHU




,QJHQHUDO YHORFLW\PHDVXUHPHQWV WHQG WR VPRRWK WKH UHVXOWV RI WKH(.)DQG LQFUHDVH WKH DFFXUDF\RI
SRVLWLRQ UHVXOWV 7DEOH  GLVSOD\V UHVXOWV IRU WKH ORRVHO\ FRXSOHG LPSOHPHQWDWLRQ XVLQJ*166 GHULYHG
YHORFLW\PHDVXUHPHQWVDW+]XVLQJRQO\*36VDWHOOLWHVDQGGHJUHHVIRUWKHPDVNDQJOH7KHUHVXOWV
IRUWKHVDPHGDWDZLWKRXWWKHXVHRIWKHYHORFLW\PHDVXUHPHQWVDUHGLVSOD\HGLQ7DEOH7KHDSSOLFDWLRQ
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7DEOH'LIIHUHQFHEHWZHHQWKH(.)SRVLWLRQVROXWLRQDQGWKH333SRVLWLRQVROXWLRQXVLQJ+]*166GDWD
0HDQRIGLIIHUHQFHVP 1RUWK (DVW +HLJKW
   
6WDQGDUG'HYLDWLRQRIGLIIHUHQFHVP   
   
7DEOH'LIIHUHQFHEHWZHHQWKH(.)SRVLWLRQVROXWLRQDQGWKH333SRVLWLRQVROXWLRQXVLQJ+]*166GDWD
0HDQRIGLIIHUHQFHVP 1RUWK (DVW +HLJKW
   
6WDQGDUG'HYLDWLRQRIGLIIHUHQFHVP   
   
7DEOH'LIIHUHQFHEHWZHHQWKH(.)SRVLWLRQVROXWLRQDQGWKH333SRVLWLRQVROXWLRQXVLQJYHORFLW\PHDVXUHPHQWV
6ROXWLRQGLIIHUHQFHV 1RUWK (DVW +HLJKW
0HDQRIGLIIHUHQFHVP   
0D[LPXPRIGLIIHUHQFHVP   
6WDQGDUG'HYLDWLRQRIGLIIHUHQFHVP   
7DEOH'LIIHUHQFHEHWZHHQWKH(.)SRVLWLRQVROXWLRQDQGWKH333SRVLWLRQVROXWLRQZLWKRXWYHORFLW\PHDVXUHPHQWV
6ROXWLRQGLIIHUHQFHV 1RUWK (DVW +HLJKW
0HDQRIGLIIHUHQFHVP   
0D[LPXPRIGLIIHUHQFHVP   
6WDQGDUG'HYLDWLRQRIGLIIHUHQFHVP   
$FNQRZOHGJHPHQWV
7KH ZRUN UHSRUWHG LQ WKLV SDSHU KDV EHHQ GHYHORSHG E\ 1,., /WG XQGHU (6$ FRQWUDFW
(67(&&RQWUDFWQR1/&%,7KHYLHZVSUHVHQWHGLQWKHSDSHUUHSUHVHQWVROHO\WKHRSLQLRQRI
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